(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
30 May 2003 (30.05.2003) 




PCT 



(10) International Publication Number 

WO 03/044974 Al 



(51) International Patent Classification 7 : 
(21) International Application Number: 



H04B 1/38 



PCIYKR02/02082 



(22) International Filing Date: 

8 November 2002 (08.1 1.2002) 



(25) Filing Language: 

(26) Publication Language: 

(30) Priority Data: 

10-2001-0072712 



Korean 
English 



21 November 2001 (21.1 1.2001) KR 

(71) Applicant (for all designated States except US): 
PHOENIX KOREA CO., LTD. [KR/KR]; 843 12 
Jaan-Ri, Bibong-Myeon, Hwaseong-Si, 445-843 
Gyeonggi-Do (KR). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): HAN, Young-Soo 
[KR/KR]; 376-301 Sowol Apartment, 871-7 Geum- 
jeong-Dong, Gunpo-Si, 435-050 Gyeonggi-Do (KR). 



(74) Agents: SONG, Ho-Chan et al.; CHAE & SONG Patent 
& Trademark Office, Rm No. 509, Sung-Ji Heights HI, 
642-6 Yoksam-Dong, Kangnam-Gu, 135-717 Seoul (KR). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KZ, LC, LK, 
LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, 
MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK, 
TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 
GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

[Continued on next page] 



(54) Title: HINGE DEVICE 



< 

TT 

On 
f<5 




(57) Abstract: The hinge device includes a housing (30), a cam (60), a cam follower (40) to interact with the cam, and a resilient 
member (80). The housing contains the cam, cam follower and resilient member. The cam moves linearly, and the cam follower 
rotates. The cam has a peak (76), a valley (77), and a straight line section (78) in which the cam follower holds its position. 



REST AVAILABLE COPV 



WO 03/044974 Al 11111111111111011111111111 



For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations " appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



WO 03/044974 



PCT/KR02/02082 



HINGE DEVICE 

Technical Field 

The present invention relates generally to a hinge device, and more particularly, 
to a hinge device for coupling two members in a device such as a portable 
radiotelephone comprising two members that can be moved to folded and unfolded 
positions of the device with respect to each other about an axis, if so desired. 

Background Art 

A portable device such as a portable folder-type radiotelephone includes two 
members coupled to each other through a hinge device. Usually, one member is 
provided with a keypad with buttons, and the other member is provided with a liquid 
crystal display. When the radiotelephone is not in use, the two members are moved to 
a folded position so that the keypad and the liquid crystal display face each other. 
Alternatively, when the radiotelephone is in use, the keypad and the liquid crystal 
display are moved to an unfolded position so that the keypad and display are exposed. 
The hinge device allows the two members to be coupled to each other and to be 
smoothly moved to the folded and unfolded positions. 

The conventional radiotelephone is usually unfolded or opened only at a single 
angle. This is because the conventional hinge device has been designed to maintain a 
stationary state only at a single unfolded angle. However, as recent radiotelephones 
have a variety of functions, there is inconvenience in using the radiotelephone only at a 
predetermined, unfolded angle. Therefore, there exists a need for a hinge device that 
allows a radiotelephone to be unfolded and used at different angles. 

Summary of the Invention 



An object of the present invention is to provide a hinge device for allowing a 
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radiotelephone to be unfolded and used at different angles by improving a conventional 
hinge device. 

Another object of the present invention is to provide a hinge device that 
automatically rotates in a certain range of angle, is stopped at an arbitrary position in 
another range of angle, and is fixed at the other angle. 

According to one aspect of the present invention, there is provided a hinge 
device for coupling a first unit and a second unit which can be relatively rotated .with 
respect to each other to a folded or unfolded position, comprising a cam member with a 
cam; a cam follower member provided with cam followers interacting with the cam of 
the cam member; and a resilient member for exerting a force on any one of the cam 
member and the cam follower member so that the cam followers of the cam follower 
member can interact with the cam of the cam member. One of the cam member and 
the cam follower member is mounted in the first unit to linearly move with respect to 
the first unit and the other is coupled to the second unit to rotate about a rotation axis 
with respect to the linearly moving member. The cam of the cam member includes a 
peak for causing the linearly moving member of the cam member and the cam follower 
member to be moved farthest away from the other rotating member, two slant surfaces 
sloping downward from and on both sides of each of the peak, and a linear section that 
is connected to one of the two slant surfaces and holds the linearly moving member in a 
predetermined position. 

The end of the linear section may be provided with a groove forming a valley 
into which the cam follower member is inserted. 

The hinge device may further comprise a housing that is fixed to the first unit 
and contains the linearly moving member therein. 

A guide rod extending along the rotation axis may be fixed to one of the cam 
member and the cam follower member, and a guide hole into which the guide rod is 
inserted may be formed on the other of the cam member and the cam follower member, 
thereby guiding the relative motion between the cam member and the cam follower 
member. 

The rotating member of the cam member and the cam follower member may 
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include an extension shaft protruding toward the exterior of the housing, and the hinge 
device may further comprise a coupling member coupled to the extension shaft and the 
second unit. 

The peak may be provided with grooves into which the cam follower member 
can be inserted. 

A groove into which the cam follower member can be inserted may be provided 
at a portion where the one of the slant surf aces and the linear section meet each other. 

The linear section may be provided with a plurality of grooves into which the 
cam follower member can be inserted. 

Brief Description of the Drawings 

Preferred embodiments of the present invention will be described with 
reference to the accompanying drawings so that those skilled in the art can clearly 
understand the objects and features of the present invention. 

FIG. 1 is a perspective view of a folder-type radiotelephone comprising a hinge 
device according to an embodiment of the present invention, with a first case unit and a 
second case unit disassembled and with a disassembled hinge device shown on an 
enlarged scale; 

FIG. 2 is an exploded perspective view of the hinge device of FIG. 1; 

FIG. 3 shows a deployed cam surface of the hinge device of FIG. 1; 

FIGS. 4 (a) to (c) are views showing sequential operations of the hinge device, 
with a housing cut therethrough to show the interior of the housing; 

FIG. 5 is a side view showing folded and unfolded states of the radiotelephone 
of FIG. 1; 

FIG. 6 is a view showing a deployed cam surface in a second embodiment of a 
cam member of the hinge device of FIG. 1; 

FIG. 7 is a view showing a deployed cam surface in a third embodiment of the 
cam member of the hinge device of FIG. 1; and 

FIG. 8 is a view showing a deployed cam surface in a fourth embodiment of the 
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cam member of the hinge device of FIG. 1. 
Detailed Description of the Embodiments 

Referring to FIG. 1, a portable folder-type radiotelephone 10 comprises a first 
case unit 12 provided with a keypad, and a second. case unit 14 provided with a liquid 
crystal display. Hinge devices 20 are mounted at both sides of a coupling portion 
between the first case unit 12 and the second case unit 14. The hinge devices 20 are 
inserted into mounting holes of the first case unit 12 and the second case unit 14 is then 
coupled to the hinge devices 20. The shape and size of the mounting holes generally 
correspond to those of the hinge devices 20. This is to prevent the hinge devices 20 
from escaping from the mounting holes and to cause the hinge devices to be fixed to 
and not to rotate with respect to the first case unit 12. 

Each of the hinge devices 20 includes a rotatable extension shaft 22 that 
protrudes toward the second case unit 14. A coupling member 24 is fitted over the 
extension shaft 22. The coupling member 24 includes an engaging surface 26. The 
second case unit 14 is provided with coupling holes 28 into which the coupling 
members 24 of the hinge devices are fitted. Each of the coupling holes 28 has an 
engaging surface interacting with the engaging surface 26. Alternatively, the second 
case unit may be provided with the extension shaft, whereas each of the hinge devices 
may be provided with the coupling hole. Further, the extension shaft 22 may be 
engaged directly to the second case unit 14 without the coupling member 24. 

Referring to FIG. 2, each of the hinge devices 20 comprises a housing 30, and a 
cam follower member 40, a cam member 60, a resilient member 80 and the coupling 
member 24 which are sequentially accommodated in the housing 30. 

The housing 30 comprises an elongated can. A longitudinal centerline of the 
housing 30 defines a rotation axis 100 of the hinge device 20. The housing 30 
comprises an end wall 32 formed at one end thereof, a sidewall 34 formed to extend 
from the end wall 32, and extension protrusions 36 extending from portions of the 
sidewall 34. The other end 38 opposite to the end with the end wall 32 formed is open. 
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The end wall 32 is provided with a shaft hole 33. The sidewall 34 includes opposite 
flat walls 35, 35a and opposite arc-shaped walls 37, 37a. When the housing is fitted, 
into the case unit of the radiotelephone, the flat walls 35, 35a function as keys for 
preventing the rotation of the hinge device. In addition, as will be described later, the 
5 flat walls also function to prevent rotation of the cam member 60 accommodated in the 
housing. The extension protrusions 36 are formed to extend from the opposite flat 
walls 35, 35a. After the cam follower member 40, the cam member 60 and the 
resilient member 80, which will be described later, are inserted into the housing 30, the 
protrusions 40 are bent to cover the open end 38. 

10 However, the present invention is not limited to such a method of covering the 

open end. As for a method of covering the open end 38 to prevent the resilient 
member 80 from protruding outward, methods other than bending the extension 
protrusions 36 may be used. Without additional protrusions, the open end may be 
covered by deforming a wall portion on the side of the open end of the housing after the 

15 inner parts are inserted into the housing. In addition, a cap may be manufactured and 
then fixed to the open end to be covered with the cap after the parts are inserted into the 
housing. 

It is preferred that the housing 30 be formed of a metallic material such as a 
brass plate and be manufactured by using a deep drawing method. Alternatively, the 
20 housing may be formed by injection molding plastic resin material. 

The cam follower member 40 includes a disk-shaped support 42, the extension 
shaft 22 extending from the support 42 along the rotation axis 100, a guide rod 44 
extending from the support 42 in a direction opposite to the extension shaft 22 along the 
rotation axis 100, and cam follower protrusions 46 formed at both sides of the guide rod 
25- 44. 

The extension shaft 22 includes engaging surfaces 48 and engaging protrusions 
50 formed on the engaging surfaces 48. In a case where there is no coupling member 
24, the engaging surfaces 48 and the engaging protrusions 50 are engaged directly with 
the case unit. The guide rod 44 is an elongated and slender cylindrical rod extending 
30 from the center of the support 42. The two cam follower protrusions 46 are formed to 
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be in close contact with the sides of the guide rod 44. The cam follower protrusions 
46 extend together with the guide rod 44 in a direction parallel to the rotation axis 100 
by a length shorter than that of the guide rod 44. The two cam follower protrusions 46 
are symmetrically disposed with respect to the rotation axis 100 of the hinge device 20. 
The two cam follower protrusions 46 form cam followers. The cam followers refer to 
portions interacting with a cam surface to be described later. Each of the cam follower 
protrusions 46 is provided with a slant surface 52 by which the thickness of the cam 
follower protrusion is reduced toward its tip end, which is rounded. It can be 
understood by those skilled in the art that the thickness, gradient and curvature of the tip 
end of the cam follower protrusion may be determined to interact with stopping grooves 
formed on the cam surface to be described later. Of course, the configuration of the 
cam followers is not limited to that of the aforementioned cam follower protrusions 46. 
The cam followers may comprise pillars separated from the guide rod. 

The cam follower member 40 is inserted through the open end 38 of the 
housing 30. The cam follower member 40 can rotate about the rotation axis 100 
within the housing 30. The extension shaft 22 of the cam follower member 40 
protrudes through the shaft hole 33 of the housing 30. 

The coupling member 24 is fitted over the extension shaft 22. The coupling 
member 24 is provided for the purpose of increasing the distance from the rotation axis 
100 to the engaging surfaces, the area of the engaging surfaces and the size of the 
engaging protrusions, thereby ensuring transmission of the rotation of the cam follower 
member 40 to the case unit of the radiotelephone. Depending on the configuration of 
the case unit, there may be no need for a coupling member. 

The cam member 60 includes a sidewall 62, a cam portion 64 formed at one 
side of the cam member 60 facing the cam follower member 40, and a cylindrical boss 
66 formed to extend from the center at the other side of the cam member 60 opposite to 
the cam portion 64. The boss 66 is provided with a through-hole 68 extending along 
the rotation axis 100 to penetrate through the boss 66 from the cam portion 64. The 
guide rod 44 fixed to the cam follower member 40 is fitted into the through-hole 68, 
which penetrates through the boss 66 from the cam portion 64, so that the relative 
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motion of the guide rod 44 is guided. 

The sidewall 62 includes opposite flat walls 70 and opposite arc-shaped walls 
72 in the same shape as the sidewall 34 of the housing 30. The cam member 60 
constructed as such is fitted into the housing 30 to linearly move along the rotation axis 
5 100 but not to rotate. The cam portion 64 includes a cam surface 74 formed on the 
side of the cam member facing the cam follower member 40. The cam portion 64 
includes two peaks 76a, 76b opposing diametrically with respect to the rotation axis 100, 
and two valleys 77a, 77b in the form of fixing grooves opposing diametrically with 
respect to the rotation axis 100. The peak 76a and the valley 77a are connected to each 

10 other by a slant surface 79a extending from the peak 76a and a flat section (or linear 
section) 78a extending from the slat surface 79a to the valley 77a. A slant surface 
791a is provided between the peak 76a and the valley 77b. Likewise, a slant surface 
79b and a flat section (or linear section) 78b are also provided between the peak 76b 
and the valley 77b. A slant surface 791b is provided between the peak 76b and the 

15 valley 77a. 

The cam member 60 is inserted through the open end 38 of the housing 30. At 
this time, the cam surface 74 is oriented to face the cam follower protrusions 46 of the 
cam follower member 40. The cam member 60 is snugly inserted into the housing 30 
so that its linear motion within the housing 30 along the rotation axis 100 is allowable, 
20 but its rotational motion within the housing 30 is limited. 

The resilient member 80 urges the cam member 60 against the cam follower 
member 40. The resilient member 80 is preferably a compression coil spring. 

After the cam follower member 40, the cam member 60 and the resilient 
member 80 are sequentially inserted into the housing 30, the open end of the housing 30 
25 is partially covered by bending the extension protrusions 36 of the housing 30 along 
bending lines 31. 

The cam member, the cam follower member and the resilient member are 
manufactured by injection molding plastic resin material, and preferably engineering 
plastic resin material. Further, the cam member and the cam follower member may be 
30 manufactured by sintering or cold forging metallic material. 
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Hereinafter, the operation of the hinge device 20 according to the embodiment 
of the present invention will be explained with reference to FIGS. 3, 4 (a) to (d) and 5. 

When the second case unit is positioned at position PI in FIG. 5, the 
radiotelephone 10 is in a completely folded state. The state of the hinge device when 
the second case unit is disposed at position PI is shown in FIG. 4 (a), and the position 
of one of the cam follower protrusions 46 on the cam surface 74 corresponds to position 
PI in FIG. 3. In this state, the cam follower protrusion 46 is disposed on the slant 
surface 791a between the peak 76a and the valley 77b of the cam surface 74. At 
position PI, the cam member 60 pushes the cam follower member 40 by the force of the 
resilient member 80. At this time, the cam follower member 40 is subjected to a 
rotational force by the resilient member 80 and the slant surface 791a. The rotational 
force causes the second case unit 14 to rotate toward the first case unit 11. That is, the 
hinge device generates the force, which causes the first case unit 12 and the second case 
unit 14 to be in close contact with each other, at position PI. Therefore, the 
radiotelephone 10 is stably maintained in the folded state. 

Under this condition, when the case units axe moved away from each other in 
order to open the radiotelephone 10 so that the radiotelephone 10 can be in use, the cam 
follower protrusion 46 reaches the peak 76a of the cam surface 74. This state is shown 
in FIG. 4 (b), which corresponds to position P2 in FIGS. 3 and 5. When the case units 
are moved further away from each other, the cam follower protrusion 46 goes over the 
peak 76a of the cam surface 74. When the cam follower protrusion 46 goes over the 
peak 76a of the cam surface 74, the resilient member 80 urges the cam member 60 
against the cam follower member 40. Thus, the cam follower protrusion 46 slides 
down along the slant surface 79a of the cam surface 74 without external force, and stops 
at position P3 in FIGS. 3 and 5 where the slant surface 79a terminates. 

In order to cause the second case unit 14 to move further away from the first 
case unit from position P3, an external rotational force should be continuously exerted 
thereon. If the rotational force is not temporarily exerted during the movement of the 
second case unit 14, the second case unit 14 stops at that position and is maintained at 
the position by the force of the resilient member 80. At this time, the cam follower 
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protrusion 46 is disposed at a position on the flat section 78a. This state is shown in 
FIG. 4 (c) and corresponds to position P4 in FIGS. 3 and 5. When the second case unit 
14 disposed at position P4 is further moved away from the first case unit and reaches 
position P5, the cam follower protrusion 46 is inserted into the valley 77a in the form of 
the groove of the cam surface 74 and secured therein. FIG. 4 (d) shows the hinge 
device in this state. That is, the second case unit is maintained in such a stable 
stationary state at an arbitrary angle between positions P3 and P5. 

Now, the operation of the hinge device will be explained in connection with a 
process of switching the radiotelephone from the unfolded state into the folded state. 
That is, a process of changing the position of the second case unit from position P5 to 
position PI in FIG. 5 will be explained. In the state where the radiotelephone is fully 
unfolded (position P5 in FIGS. 3 and 5, FIG. 4 (d)), the cam follower protrusion 46 is 
inserted into and secured in the valley 77a. In this state, a force should be exerted up 
to position P2 in order to fold the radiotelephone. When a force beyond a 
predetermined threshold is exerted in the secured state, since the slant surface is 
provided around the valley 77a, the cam follower protrusion 46 slides up along the slant 
surface and reaches the flat section 78a. Since the cam follower protrusion 46 passes 
along the flat section 78a up to position P3, the second case unit can be rotated with a 
constant rotational force. However, since the cam follower protrusion should pass 
along the upward slant surface 79a from position P3 to position P2, it is necessary to 
exert a larger rotational force. After the cam follower protrusion 46 goes over the peak 
76a (position P2), it passes along the downward slant surface 791a. Thus, it 
automatically reaches position PI without an external rotational force, so that the 
radiotelephone is in the folded state. 

FIGS. 6 to 8 show other embodiments of the cam portion in a deployed state. 
Referring to FIG. 6, a cam surface 74c is the same as the cam surface 74 shown in FIG. 
3 except that it further includes grooves 761c provided at the peaks. Cam follower 
protrusions 46c can be inserted into and secured in the grooves 761c. The cam 
follower protrusions 46c move between position Pland position P5 in the same manner 
as the embodiment shown in FIG. 3. When the cam follower protrusions 46c are 
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inserted into the grooves 761c at the peaks (position P2), the unfolded or opened state of 
the radiotelephone corresponds to position P2 in FIG. 5. The operations at the other 
positions are the same as the embodiment shown in FIG. 3. Referring to FIG. 7, a cam 
surface 74d is the same as the cam surface 74 shown in FIG. 3 except that it further 
5 includes grooves 782d provided at the beginnings of linear sections 78d. Cam 
follower protrusions 46d can be inserted into and secured in the grooves 782d. The 
cam follower protrusions 46d move between position PI and position P5 in the same 
manner as the embodiment shown in FIG. 3. When the cam follower protrusions 46d 
are inserted into the grooves 782d (position P3), the unfolded or opened state of the 

10 radiotelephone corresponds to position P3 in FIG. 5. The operations at the other 
positions are the same as the embodiment shown in FIG. 3. Referring to FIG. 8, a cam 
surface 74e is the same as the cam surface 74 shown in FIG. 3 except that it further 
includes a plurality of grooves 785 e provided in the linear section 78e. Cam follower 
protrusions 46e can be inserted into and secured in each of the plurality of grooves 785e. 

15 The cam follower protrusions 46e moves between position PI and position P5 in the 
same maimer as the embodiment shown in FIG. 3. When each of the cam follower 
protrusions 46e is inserted into any one of the plurality of grooves 785e (position P4), 
the unfolded or opened state of the radiotelephone corresponds to position P4 in FIG. 5. 
The operations at the other positions are the same as the embodiment shown in FIG. 3. 

20 Although the present invention has been described in connection with the 

preferred embodiments, it will be understood that various modifications and changes 
can be made thereto without departing from the scope and spirit of the present invention. 
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CLAIMS 

1. A hinge device for coupling a first unit and a second unit which can be 
relatively rotated with respect to each other to a folded or unfolded position, 

5 comprising: 

a cam member with a cam; 

a cam follower member provided with cam followers interacting with the cam 
of the cam member; and 

a resilient member for exerting a force on any one of the cam member and the 
10 cam follower member so that the cam followers of the cam follower member can 
interact with the cam of the cam member, 

wherein one of the cam member and the cam follower member is mounted in 
the first unit to linearly move with respect to the first unit and the other is coupled to the 
second unit to rotate about a rotation axis with respect to the linearly moving member, 
15 wherein the cam of the cam member includes a peak for causing the linearly 

moving member of the cam member and the cam follower member to be moved farthest 
away from the other rotating member, two slant surfaces sloping downward from and on 
both sides of each of the peak, and a linear section that is connected to one of the two 
slant surfaces and holds the linearly moving member in a predetermined position, 

20 

2. The hinge device as claimed in claim 1, wherein the end of the linear section is 
provided with a groove forming a valley into which the cam follower member is 
inserted. 

25 3. The hinge device as claimed in claim 1, further comprising a housing that is 
fixed to the first unit and contains the linearly moving member therein. 

4. The hinge device as claimed in claim 1, wherein a guide rod extending along 
the rotation axis is fixed to one of the cam member and the cam follower member, and a 
30 guide hole into which the guide rod is inserted is formed on the other of the cam 
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member and the cam follower member, thereby guiding the relative motion between the 
cam member and the cam follower member. 

5. The hinge device as claimed in claim 3, wherein the rotating member of the 
5 cam member and the cam follower member includes an extension shaft protruding 

toward the exterior of the housing, and the hinge device further comprises a coupling 
member coupled to the extension shaft and the second unit, 

6. The hinge device as claimed in claim 1 or 2, wherein the peak are provided 
10 with grooves into which the cam follower member can be inserted. 

7. The hinge device as claimed in claim 1 or 2, wherein a groove into which the 
cam follower member can be inserted is provided at a portion where the one of the slant 
surfaces and the linear section meet each other. 

15 

8. The hinge device as claimed in claim 1 or 2, wherein the linear section is 
provided with a plurality of grooves into which the cam follower member can be 
inserted. 
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